Hypothermia augments polymorphonuclear leukocyte degranulation and interleukin-8 production from human umbilical vein endothelial cells and increases lipopolysaccharide-induced polymorphonuclear leukocyte-endothelial cell interaction when followed by normothermia.
To determine if hypothermia followed by normothermia (rewarmed to 37 degrees C) changes the inflammatory response of polymorphonuclear leukocytes (PMNs) and human umbilical vein endothelial cells (HUVEC). Prospective, controlled, in vitro study. University laboratory. PMNs from 4 healthy volunteers and HUVEC. PMNs and HUVEC were incubated for 3 hours at 20 degrees C, 30 degrees C, or 37 degrees C followed by 37 degrees C again. PMN degranulation, cytokine production from HUVEC, and PMN-HUVEC interaction were compared among the 3 experimental temperatures. Interleukin (IL)-8-induced PMN degranulation measured by myeloperoxidase concentrations was significantly higher in the 20 degrees C and 30 degrees C groups than the 37 degrees C groups. Bacterial lipopolysaccharide (LPS)-induced IL-8 production from HUVEC, measured by enzyme-linked immunosorbent assay, was significantly higher in the 20 degrees C group than the other 2 groups; however, tumor necrosis factor-alpha was not detectable in any of the groups. LPS-induced cell injury measured by cellular (51)Cr release was significantly higher in the 20 degrees C and 30 degrees C groups than in the 37 degrees C groups. This injury was significantly inhibited by IL-8 antibody. Hypothermic (20 degrees C and 30 degrees C) incubation followed by rewarming augmented IL-8-induced PMN degranulation and LPS-induced IL-8 production from HUVEC and LPS-induced PMN-endothelial interaction. IL-8 plays an important role in this increased injury. This increased inflammatory response may support the positive outcomes of normothermic CPB.